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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a display device of portable 
electronic equipment with a sounding 
function which has less restriction of 
designing of the portable electronic 
equipment and less restrictions of size 
reduction. 

SOLUTION: A liquid crystal display 
device which has a liquid crystal 
panel having liquid crystal charged in 
a liquid crystal cell part is fitted with 
a piezoelectric element. In detail, the 
sounding function is given by fitting 
the piezoelectric element to the liquid 
crystal panel, a touch panel arranged 
in the front of the liquid crystal panel, 
or the reflecting plate arranged on the 
reverse surface of the liquid crystal 
display panel to increase the number 
of pieces of information displayed on 
the display device and make an image 
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large and easy to see, and so (3TT thus 
the display device of the portable 
electronic equipment having the 
sounding function which has less 
restriction of designing of the 
portable electronic equipment and 
less restrictions of size reduction is 
obtained. 
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f)K 5/-/l>a*f30 4 cCCior-b^StfllfiJEl/rS!^ 
StirfcO, »H2iI/8PCCtt«S304d^»§n, % 
*/<*;l/T«E3 0 4btt, JU?^ii£3 0 2 aK:Bgft 
ttM&i*{MK3 0 3 a<Dftgi$Cc£iffigf53 0 4 f sWBflt 
3*1, «ftM-*;UTS«3 04 bflE>Sffl8|53 04 f «C 
B % H^i* aft»J8PHB«:8»-r * tctbomff^fo F P C 
*K *) o fcf * ftiAOH-ffittM^^ * - > 3 0 4 e tf^dt 3 
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* fc^cD^-tf ^ f p c 0 sfc&ottsjgia 

^^CDSBttfi^tcJ: *>Mfc*3MIMl4 0 3a KH&Srll 

fflrs<fc5fc«JiES*vt:i>*. 30 
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Epitome 



(57) [Abstract] 

[Technical problem] The constraint for the constraint on the design in a 
portable electronic device and the further miniaturization obtains the 
display in the portable electronic device which has little pronunciation 
function. 

[Means for Solution] In the liquid crystal display which has the liquid 
crystal panel which closed liquid crystal, a piezoelectric device is 
attached in the liquid crystal cell section at said liquid crystal 
display. Furthermore, by attaching a piezoelectric device in the 
reflecting plate arranged in the inferior surface of tongue of said 
liquid crystal panel, the touch panel arranged in the front face of said 
liquid crystal panel, or said liquid crystal panel in detail, and giving 
a pronunciation function to it, while being able to make [ many ] the 
information number expressing a display, the constraint for the 
constraint on the design in a portable electronic device — an image can 
be greatly made legible — and the further miniaturization obtains the 



display in the portable electronic device which has little pronunciation 
function. 
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CLAIMS 



[Claira(s)] 

[Claim 1] The display in the portable electronic device characterized by 
having a pronunciation function by having attached the piezoelectric 
device in the liquid crystal cell section at said liquid crystal display 
in the liquid crystal display which has the liquid crystal panel which 
closed liquid crystal. 

[Claim 2] The display in the portable electronic device according to 
claim 1 characterized by attaching a piezoelectric device in the 
interior of the image display field in said liquid crystal panel. 
[Claim 3] The display in the portable electronic device according to 
claim 1 characterized by attaching a piezoelectric device in said touch 
panel in the liquid crystal display which arranged the touch panel in 
the front face of said liquid crystal panel. 

[Claim 4] The display in the portable electronic device according to 
claim 3 characterized by attaching a piezoelectric device in said touch 
panel which counters the interior of the image display field in said 
liquid crystal panel. 

[Claim 5] Said piezoelectric device is a display in the portable 
electronic device according to claim 2 to 4 characterized by being 
formed of tapetum lucidum. 

[Claim 6] The display in the portable electronic device according to 
claim 1 characterized by attaching a piezoelectric device in the 
exterior of the image display field in said liquid crystal" panel. 
[Claim 7] The display in the portable electronic device according to 
claim 3 characterized by attaching a piezoelectric device in said touch 
panel which counters the exterior of the image display field in said 
liquid crystal panel. 

[Claim 8] The display in the portable electronic device according to 
claim 1 characterized by attaching a piezoelectric device in said 
reflecting plate in the liquid crystal display which arranged the 
reflecting plate in the inferior surface of tongue of said liquid 
crystal panel. 

[Claim 9] Said piezoelectric device is a display in the portable 
electronic device according to claim 6 to 8 characterized by being a 
non-transparence mold. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display in the 
portable electronic device which has a pronunciation function especially 
about multi-functionalization of the display in a portable electronic 
device. 
[0002] 

[Description of the Prior Art] In small electronic equipment, such as a 
cellular phone in the former, and a pocket data facility, a display 
device and the sounding body were constituted independently, 
respectively. There is JP, 2001-189978, A as 1st conventional example. 
This 1st conventional example uses as the diaphragm of a panel mold 
loudspeaker the optical filter or front lighting panel arranged in front 
of the liquid crystal display panel etc. Moreover, there is a portable 
electronic device as shown in drawing 11 as 2nd conventional example. 
Drawing 11 is the front view showing the appearance of the portable 
electronic device 901 using the liquid crystal display 903 in the. 
conventional example. Next, the conventional example is explained using 
drawing 11 . As for the portable electronic device 901 as a cellular 
phone, the liquid crystal display 903 is attached in housing 902. 
Moreover, the sound-collecting hole 904 and the sound emission hole 905 
are formed in housing 902, and the sounding body 909 is attached in the 
sound emission hole 908. 
[0003] 

[Problem(s) to be Solved by the Invention] Since an indicating equipment 
and the sounding body were constituted independently in small electronic 
equipment, such as a cellular phone in the former, and a pocket data 
facility, respectively, while the design was restrained, it had become 
constraint of the further miniaturization of a device. 
[0004] It is going to obtain the display with which the purpose of this 
invention has a pronunciation function with little constraint for the 



constraint on the design in a portable electronic device, and the 

further miniaturization. 

[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, in this invention, it is characterized by having a 
pronunciation function by having attached the piezoelectric device in 
said liquid crystal display in the liquid crystal display which has the 
liquid crystal panel which closed liquid crystal in the liquid crystal 
cell section. 

[0006] Moreover, it is characterized by attaching a piezoelectric device 
in the interior of the image display field in said liquid crystal panel. 
[0007] Moreover, in the liquid crystal display which arranged the touch 
panel in the front face of said liquid crystal panel, it is 
characterized by attaching a piezoelectric device in said touch panel. 
[0008] Moreover, before It is characterized by attaching a piezoelectric 
device in said touch panel which counters the interior of the image 
display field in said liquid crystal panel. 

[0009] Moreover, it is characterized by forming said piezoelectric 
device of tapetum lucidum. 

[0010] Moreover, it is characterized by attaching a piezoelectric device 
in the exterior of the image display field in said liquid crystal panel. 
[0011] Moreover, it is characterized by attaching a piezoelectric device 
in said touch panel which counters the exterior of the image display 
field in said liquid crystal panel. 

[0012] Moreover, in the liquid crystal display which arranged the 
reflecting plate in the inferior surface of tongue of said liquid 
crystal panel, it is characterized by attaching a piezoelectric device 
in said reflecting plate. 

[0013] Moreover, it is characterized by said piezoelectric device being 

a non-transparence mold. 

[0014] 

[Embodiment of the Invention] The gestalt of implementation of invention 
is explained with reference to a drawing based on an example below. 
Drawing 1 is the front view showing the appearance of the portable 
electronic device 1 in the 1st example concerning this invention. It is 
the sectional view showing the condition of an A-A line cross section 
which drawing 2 shows the liquid crystal display 3 used for the portable 
electronic device 1 shown in drawing 1 , and (a) is shown in a front 
view and shows (b) in (a). Drawing 3 is the explanatory view showing the 
condition of having wired the liquid crystal display 3 shown in drawing 
2 . It is the sectional view showing the condition of a B-B line cross 



section which drawing 4 shows the 1st example and the 2nd example 
corresponding to the same portable electronic device 1, and (a) is shown 
in a front view and shows (b) in (a). 

[0015] Drawing 5 is a perspective view in which the 2nd example shows 
the appearance of the portable electronic device 201 in the 3rd example 
from which a gestalt differs. It is the sectional view showing the 
condition of a C-C line cross section which drawing 6 shows the liquid 
crystal display 203 used for the portable electronic device 201 shown in 
drawing 5 , and (a) is shown in a front view and shows (b) in (a). It is 
the sectional view showing the condition of D-D line cross section which 
drawing 7 shows the 3rd example and the 4th example corresponding to the 
same portable electronic device, and (a) is shown in a front view and 
shows (b) in (a). It is the sectional view showing the condition of an 
E-E line cross section which drawing 8 shows the 3rd example and the 5th 
example corresponding to the same portable electronic device, and (a) is 
shown in a front view and shows (b) in (a). It is the sectional view 
showing the condition of a F-F line cross section which drawing 9 shows 
the 3rd example and the 6th example corresponding to the same portable 
electronic device, and (a) is shown in a front view and shows (b) in (a). 
It is the sectional view showing the condition of a G-G line cross 
section which drawing 10 shows the 3rd example and the 7th example 
corresponding to the same portable electronic device, and (a) is shown 
in a front view and shows (b) in (a). 

[0016] The configuration of the outline of the portable electronic 
device 1 which adopted the liquid crystal display of the 1st example 
concerning this invention is explained using drawing 1 . Although there 
is a cellular phone as one of the portable electronic devices 1, the 
outline of the cellular phone which is using the liquid crystal display 
3 as the 1st example is explained. A portable electronic device 1 
exposes a top face to the interior surrounded by housing 2 at parting 
line 2a, and the liquid crystal display 3 is attached. Moreover, the 
sound-collecting hole 5 is formed in housing 2. 
[0017] The configuration of the liquid crystal display 3 shown in 
drawing 1 is explained using drawing 2 . The liquid crystal display 3 
consisted of a liquid crystal panel 4, and the piezoelectric device 9 
formed in the inferior surface of tongue of the liquid crystal panel 4 
in the interior of image display field 3a surrounded by parting line 2a 
of tapetum lucidum has fixed it. Liquid crystal panel top substrate 4a 
in which a liquid crystal panel 4 is formed in of a transparence plate, 
and the transparent electrode and orientation film which are not 
illustrated on the inferior surface of tongue are formed, Bottom 




substrate of liquid crystal panel 4b in which it is similarly formed in 
of a transparence plate, and the transparent electrode and orientation 
film which are not illustrated on the top face are formed The eel 
section is constituted, it is joined by seal member 4c, and this eel 
section is filled up with 4d of liquid crystal. To bottom substrate of 
liquid crystal panel 4b External connection pattern 4e for attaching 
FPC5 for connecting with the control circuit which is not illustrated is 
formed, and it is constituted so that the driving signal from the 
control circuit which is not illustrated may express an image to image 
display field 3a. As a piezoelectric device (piezo-electric ceramic), it 
consists of a zirconic acid titanate (PZT) etc., an a large number 
laminating is carried out through an internal electrode, and the 
configuration of having attached the external electrode in the both 
sides of the piezoelectric device which carried out the laminating is 
made. If a layer is lessened, it will become the film from this. As an 
electrode of a piezoelectric device, when a metallic reflection plate is 
used, a metallic reflection plate can be used as an external electrode. 
When a piezoelectric device is stuck on the substrate which constitutes 
a liquid crystal panel or a touch panel, it can consider as the external 
drawer electrode of a piezoelectric device by arranging the electrode of 
this substrate even in the attachment section of a piezoelectric device. 
At this time, a piezoelectric device, the electrode on a substrate and a 
piezoelectric device, and the electric conduction metal section of a 
reflecting plate are good to stick with electric conduction adhesives. 
It is good to use as a binder the electric conduction adhesives which 
mixed an electric conduction particle or electric conduction powder with 
the insulating binder, and an anisotropy electric conduction binder. 
[0018] In addition, although one piezoelectric device 9 is arranged in 
this example, more than one may be arranged. Moreover, when a liquid 
crystal panel 4 is a transparency mold, it is necessary to fix the 
piezoelectric device 9 formed in the inferior surface of tongue of the 
liquid crystal panel 4 in the interior of image display field 3a 
surrounded by parting line 2a of tapetum lucidum but, and when it is the 
so-called reflective mold with which the reflective coat is formed in 
bottom substrate of liquid crystal panel 4b, the piezoelectric device 9 
of the non-transparence mold formed of the ceramic is sufficient. While 
a components unit price is generally cheaper than the piezoelectric 
device 9 in which the direction of the piezoelectric device 9 of a non- 
transparence mold was formed of tapetum lucidum, it becomes cheap [ the 
cost of a back process ]. 

[0019] The condition of having connected with the control circuit which 



is not illustrated to the liquid crystal display 3 shown in drawing 2 
using drawing 3 is explained. It connects with the control circuit which 
is not illustrated and FPC5 for giving a charge to the pixel which is 
prepared in image display field 3a and which is not illustrated, and 
expressing an image is connected to external connection pattern 4e 
currently formed in bottom substrate of liquid crystal panel 4b. 
Moreover, it connects with the piezoelectric-device drive driver 10 of 
the control circuit which is not illustrated by piezoelectric-device 
lead-wire 9a, the piezoelectric device 9 is constituted so that it may 
vibrate by the command from a control circuit, and when a piezoelectric 
device 9 vibrates, it is constituted so that bottom substrate of liquid 
crystal panel 4b may pronounce. In other examples mentioned later, it 
wires similarly. 

[0020] The configuration of the liquid crystal display 103 in the 2nd 
example is explained using drawing 4 . As for the liquid crystal display 
103, the reflecting plate 107 is joined to the inferior surface of 
tongue of a liquid crystal panel 104 and a liquid crystal panel 104 by 
the joint material 106. Although what vapor-deposited aluminum from the 
demand as a diaphragm of the sounding body to the reflector side of a 
plastic sheet is suitable as the quality of the material of a reflecting 
plate 107, by demand of tone quality, what performed chromium plating 
can be chosen as a brass plate from the various quality of the materials, 
and can be used for it. Liquid crystal panel top substrate 104a in which 
a liquid crystal panel 104 is formed in of a transparence plate, and the 
transparent electrode and orientation film which are not illustrated on 
the inferior surface of tongue are formed, Bottom substrate of liquid 
crystal panel 104b in which it is similarly formed in of a transparence 
plate, and the transparent electrode and orientation film which are not 
illustrated on the top face are formed The eel section is constituted, 
it is joined by seal member 104c, and this eel section is filled up with 
104d of liquid crystal. To bottom substrate of liquid crystal panel 104b 
External connection pattern 104e for attaching FPC which is not 
illustrated for connecting with the control circuit which is not 
illustrated is formed, and it is constituted so that the driving signal 
from the control circuit which is not illustrated may express an image 
to image display field 103a. The piezoelectric device 109 formed in the 
inferior surface of tongue of a reflecting plate 107 of tapetum lucidum 
has fixed. 

[0021] In addition, a piezoelectric device 109 may be arranged in the 
inferior surface of tongue instead of a top face of a reflecting plate 
107. However, to arrange in a top face, it is necessary to be the 



piezoelectric device 109 formed of tapetum lucidura but, and when 
arranging in the inferior surface of tongue of a reflecting plate 107, 
the piezoelectric device 109 of the non-transparence mold formed of the 
ceramic is sufficient. While a components unit price is generally 
cheaper than the piezoelectric device 109 in which the direction of the 
piezoelectric device 109 of a non-transparence mold was formed of 
tapetum lucidum, it becomes cheap [ the cost of a back process ]. 
Moreover, although one piezoelectric device 109 is arranged in this 
example, more than one may be arranged. When a piezoelectric device 109 
vibrates like the 1st example, it is constituted so that a reflecting 
plate 107 may pronounce. 

[0022] Thus, by using some liquid crystal displays 3,103 as a diaphragm, 
by having given the pronunciation function, there is no need of securing 
the area of parts other than liquid crystal display 3, 103 of housing 2, 
and only the part can enlarge area of a liquid crystal display 3, 103 in 
the 1st example and the 2nd example. Therefore, while being able to make 
[ many ] the information number expressing a liquid crystal display 
3, 103, an image can be greatly made legible. 

[0023] The configuration of the outline of the portable electronic 
device 201 which adopted the liquid crystal display 203 of the 3rd 
example concerning this invention is explained using drawing 5 . 
Although there is a portable data facility as one of the portable 
electronic devices 201, a portable electronic device 201 exposes a top 
face to the interior surrounded by housing 202 at parting line 202a, and 
the liquid crystal display 203 is attached. 

[0024] The configuration of the liquid crystal display 203 shown in 
drawing 5 is explained using drawing 6 . As for the liquid crystal 
display 203, the touch panel 208 is joined to the front face of a liquid 
crystal panel 204 and a liquid crystal panel 204 by 208d of junction 
members. Liquid crystal panel top substrate 204a in which a liquid 
crystal panel 204 is formed in of a transparence plate, and the 
transparent electrode and orientation film which are not illustrated on 
the inferior surface of tongue are formed, Bottom substrate of liquid 
crystal panel 204b in which it is similarly formed in of a transparence 
plate, and the transparent electrode and orientation film which are not 
illustrated on the top face are formed The eel section is constituted, 
it is joined by seal member 204c, and this eel section is filled up with 
204d of liquid crystal. To bottom substrate of liquid crystal panel 204b 
External connection pattern 204e for attaching FPC which is not 
illustrated for connecting with the control circuit which is not 
illustrated is formed, and it is constituted so that the driving signal 



from the control circuit which is not illustrated may express an image 
to image display field 203a. 

[0025] In addition, when a liquid crystal panel 204 is a transparency 
mold, it is necessary to fix the piezoelectric device 209 formed in the 
inferior surface of tongue of the liquid crystal panel 204 in the 
interior of image display field 203a surrounded by parting line 202a of 
tapetum lucidum but, and when it is the so-called reflective mold with 
which the reflective coat is formed in bottom substrate of liquid 
crystal panel 204b, the piezoelectric device 209 of the non-transparence 
mold formed of the ceramic is sufficient. While a components unit price 
is generally cheaper than the piezoelectric device 209 in which the 
direction of the piezoelectric device 209 of a non-transparence mold was 
formed of tapetum lucidum, it becomes cheap [ the cost of a back 
process ]. 

[0026] Moreover, although one piezoelectric device 209 is arranged in 
this example, more than one may be arranged. Touch panel top substrate 
208a in which the transparent electrode which is not illustrated on the 
inferior surface of tongue is formed, and bottom substrate of touch 
panel 208b in which the transparent electrode which is not illustrated 
on the top face is formed provide a tooth space in between, and are 
joined by junction spacer 208c, and by pushing a part of touch panel top 
substrate 208a, the touch panel 208 is constituted so that it may be 
sent to the control circuit which the position signal of the part does 
not illustrate. When a piezoelectric device 209 vibrates like the 1st 
example, it is constituted so that bottom substrate of liquid crystal 
panel 204b may pronounce. 

[0027] The configuration of the liquid crystal display 303 in the 4th 
example concerning this invention is explained using drawing 7 . As for 
the liquid crystal display 303, the touch panel 308 is joined to the 
front face of a liquid crystal panel 304 and a liquid crystal panel 304 
by 308d of junction members. Liquid crystal panel top substrate 304a in 
which a liquid crystal panel 304 is formed in of a transparence plate, 
and the transparent electrode and orientation film which are not 
illustrated on the inferior surface of tongue are formed, Bottom 
substrate of liquid crystal panel 304b in which it is similarly formed 
in of a transparence plate, and the transparent electrode and 
orientation film which are not illustrated on the top face are formed 
The eel section is constituted, it is joined by seal member 304c, and 
this eel section is filled up with 304d of liquid crystal. Bottom 
substrate of liquid crystal panel 304b 304f of extension sections is 
formed in the exterior of image display field 303a surrounded by parting 



• 

line 302a. In 304f of extension sections of bottom substrate of liquid 
crystal panel 304b External connection pattern 304e for attaching FPC 
which is not illustrated for connecting with the control circuit which 
is not illustrated is formed, and it is constituted so that the driving 
signal from the control circuit which is not illustrated may express an 
image to image display field 303a. 

[0028] Touch panel top substrate 308a in which the transparent electrode 
which is not illustrated on the inferior surface of tongue is formed, 
and bottom substrate of touch panel 308b in which the transparent 
electrode which is not illustrated on the top face is formed provide a 
tooth space in between, and are joined by junction spacer 308c, and by 
pushing a part of touch panel top substrate 308a, the touch panel 308 is 
constituted so that it may send to the control circuit which does not 
illustrate the position signal of the part. The piezoelectric device 309 
has fixed in the inferior surface of tongue of 304f of extension 
sections. Thus, in this example, since a piezoelectric device 309 is 
arranged in 304f of extension sections and it is not arranged in the 
interior of image display field 303a, the piezoelectric device 309 of 
the non-transparence mold formed of the ceramic is sufficient. While a 
components unit price is generally cheaper than the piezoelectric device 
309 in which the direction of the piezoelectric device 309 of a non- 
transparence mold was formed of tapetum lucidum, it becomes cheap [ the 
cost of a back process ]. Moreover, in this way, a piezoelectric device 
309 can be arranged in 304f inferior surface of tongue of extension 
sections of bottom substrate of liquid crystal panel 304b, and the 
magnitude of a liquid crystal display 303 can be stopped by forming 
external connection pattern 304e in a top face. 

[0029] In addition, although two piezoelectric devices 309 are arranged 
in this example, at best still more piezoelectric devices 309 also as 
one piece may be arranged. When a piezoelectric device 309 vibrates like 
the 1st example, it is constituted so that bottom substrate of liquid 
crystal panel 304b may pronounce, and is. In addition, in this example, 
although two piezoelectric devices 309 are fixed to bottom substrate of 
liquid crystal panel 304b, one piece is sufficient. 
[0030] The configuration of the liquid crystal display 403 in the 5th 
example concerning this invention is explained using drawing 8 . As for 
the liquid crystal display 403, the touch panel 408 is joined to the 
front face of a liquid crystal panel 404 and a liquid crystal panel 404 
by 408d of junction members. Liquid crystal panel top substrate 404a in 
which a liquid crystal panel 404 is formed in of a transparence plate, 
and the transparent electrode and orientation film which are not 




illustrated on the inferior surface of tongue are formed, Bottom 
substrate of liquid crystal panel 404b in which it is similarly formed 
in of a transparence plate, and the transparent electrode and 
orientation film which are not illustrated on the top face are formed 
The eel section is constituted, it is joined by seal member 404c, and 
this eel section is filled up with 404d of liquid crystal. To bottom 
substrate of liquid crystal panel 404b External connection pattern 404e 
for attaching FPC which is not illustrated for connecting with the 
control circuit which is not illustrated is formed, and it is 
constituted so that the driving signal from the control circuit which is 
not illustrated may express an image to image display field 403a. 
[0031] Touch panel top substrate 408a in which the transparent electrode 
which is not illustrated on the inferior surface of tongue is formed, 
and bottom substrate of touch panel 408b in which the transparent 
electrode which is not illustrated on the top face is formed provide a 
tooth space in between, and are joined by junction spacer 408c, and by 
pushing a part of touch panel top substrate 408a, the touch panel 408 is 
constituted so that it may send to the control circuit which does not 
illustrate the position signal of the part. The piezoelectric device 409 
formed in the inferior surface of tongue of bottom substrate of touch 
panel 408b in the interior of image display field 403a surrounded by 
parting line 402a of tapetum lucidum has fixed. In addition, although 
one piezoelectric device 409 is arranged in this example, more than one 
may be arranged. When a piezoelectric device 409 vibrates like the 1st 
example, it is constituted so that bottom substrate of touch panel 408b 
may pronounce. 

[0032] The configuration of the liquid crystal display 503 in the 6th 
example concerning this invention is explained using drawing 9 . As for 
the liquid crystal display 503, the touch panel 508 is joined to the 
front face of a liquid crystal panel 504 and a liquid crystal panel 504 
by 508d of junction members. Liquid crystal panel top substrate 504a in 
which a liquid crystal panel 504 is formed in of a transparence plate, 
and the transparent electrode and orientation film which are not 
illustrated on the inferior surface of tongue are formed, Bottom 
substrate of liquid crystal panel 504b in which it is similarly formed 
in of a transparence plate, and the transparent electrode and 
orientation film which are not illustrated on the top face are formed 
The eel section is constituted, it is joined by seal member 504c, and 
this eel section is filled up with 504d of liquid crystal. To bottom 
substrate of liquid crystal panel 504b External connection pattern 504e 
for attaching FPC which is not illustrated for connecting with the 



control circuit which is not illustrated is formed, and it is 
constituted so that the driving signal from the control circuit which is 
not illustrated may express an image to image display field 503a. 
[0033] Touch panel top substrate 508a in which the transparent electrode 
which is not illustrated on the inferior surface of tongue is formed, 
and bottom substrate of touch panel 508b in which the transparent 
electrode which is not illustrated on the top face is formed provide a 
tooth space in between, and are joined by junction spacer 508c, and by 
pushing a part of touch panel top substrate 508a, the touch panel 508 is 
constituted so that it may send to the control circuit which does not 
illustrate the position signal of the part. Extension section 508e was 
formed in the exterior of image display field 503a surrounded by the 
touch panel 508 at parting line 502a, and the piezoelectric device 509 
has fixed in the inferior surface of tongue of extension section 508e of 
bottom substrate of touch panel 508b. Thus, in this example, since a 
piezoelectric device 309 is arranged in extension section 508e of bottom 
substrate of touch panel 508b and it is not arranged in the interior of 
image display field 503a, the piezoelectric device 509 of the non- 
transparence mold formed of the ceramic is sufficient. While a 
components unit price is generally cheaper than the piezoelectric device 
509 in which the direction of the piezoelectric device 509 of a non- 
transparence mold was formed of tapetum lucidum, it becomes cheap [ the 
cost of a back process ]. 

[0034] In addition, although two piezoelectric devices 509 are arranged 
in this example, at best still more piezoelectric devices 509 also as 
one piece may be arranged. When a piezoelectric device 509 vibrates like 
the 1st example, it is constituted so that bottom substrate of touch 
panel 508b may pronounce. In addition, in this example, although two 
piezoelectric devices 509 are fixed to bottom substrate of touch panel 
508b, one piece is sufficient. 

[0035] The configuration of the liquid crystal display 603 in the 7th 
example concerning this invention is explained using drawing 10 . As for 
the liquid crystal display 603, the touch panel 608 is joined to the 
front face of a liquid crystal panel 604 and a liquid crystal panel 604 
by 608d of junction members. Liquid crystal panel top substrate 604a in 
which a liquid crystal panel 604 is formed in of a transparence plate, 
and the transparent electrode and orientation film which are not 
illustrated on the inferior surface of tongue are formed, Bottom 
substrate of liquid crystal panel 604b in which it is similarly formed 
in of a transparence plate, and the transparent electrode and 
orientation film which are not illustrated on the top face are formed 



The eel section is constituted, it is joined by seal member 604c, and 
this eel section is filled up with 604d of liquid crystal. To bottom 
substrate of liquid crystal panel 604b External connection pattern 604e 
for attaching FPC which is not illustrated for connecting with the 
control circuit which is not illustrated is formed, and it is 
constituted so that the driving signal from the control circuit which is 
not illustrated may express an image to image display field 603a. 
[0036] Touch panel top substrate 608a in which the transparent electrode 
which is not illustrated on the inferior surface of tongue is formed, 
and bottom substrate of touch panel 608b in which the transparent 
electrode which is not illustrated on the top face is formed provide a 
tooth space in between, and are joined by junction spacer 608c, and by 
pushing a part of touch panel top substrate 608a, the touch panel 608 is 
constituted so that it may send to the control circuit which does not 
illustrate the position signal of the part. The piezoelectric device 609 
formed in the touch panel top substrate 608a inferior surface of tongue 
in the tooth space currently formed between the interior of the touch 
panel 608 in the interior of image display field 603a surrounded by 
parting line 602a, i.e., touch panel top substrate 608a and bottom 
substrate of touch panel 608b, of tapetum lucidum has fixed. 
[0037] In addition, although two piezoelectric devices 609 are arranged 
in this example, at best still more piezoelectric devices 609 also as 
one piece may be arranged. When a piezoelectric device 609 vibrates like 
the 1st example, it is constituted so that touch panel top substrate 
608a may pronounce. In addition, in this example, although two 
piezoelectric devices 609 are fixed to touch panel top substrate 608a, 
one piece is sufficient. 

[0038] Thus, it also sets to the 3rd operation, the 4th implementation, 
the 5th implementation, the 6th implementation, and the 7th 
implementation. Like the 1st operation mentioned above and the 2nd 
implementation by having given the pronunciation function to some liquid 
crystal displays 203, 303, 403, 503, and 603 There is no need of 
securing the area for attaching the sounding body in the liquid crystal 
displays 203, 303, 403, and 503 of housing 202, 302, 402, 502, and 602, 
and parts other than 603. A portable electronic device can be made small 
by using the liquid crystal displays 203, 303, 403, 503, and 603 by this 
invention, moreover, if it becomes, only the part can enlarge area of 
liquid crystal displays 203, 303, 403, 503, and 603, and while being 
able to make [ many ] the information number expressing liquid crystal 
displays 203, 303, 403, 503, and 603 which maintains the magnitude of a 
portable electronic device as it is, an image can be greatly made 




legible. 
[0039] 

[Effect of the Invention] As mentioned above, by according to this 
invention, attaching in a liquid crystal panel, a reflecting plate, and 
a touch panel substrate the piezoelectric device which consists of a 
ceramic condition or film, and giving a pronunciation function to them, 
while there is no need of securing the area for attaching the sounding 
body in parts other than the liquid crystal display of housing, being 
able to enlarge area of the part display and being able to make [ many ] 
the information number expressing a display, an image can be greatly 
made legible. Moreover, when area of an indicating equipment is left 
intact, the constraint for the constraint on the design in a portable 
electronic device and the further miniaturization can obtain the 
indicating equipment in the portable electronic device which has little 
pronunciation function. Moreover, since a diaphragm serves as a 
configuration member of a display in order according to this invention 
to attach in a liquid crystal panel, a reflecting plate, and a touch 
panel substrate the piezoelectric device which consists of a ceramic 
condition or film and to give a pronunciation function to them, there is 
no need of forming separately the diaphragm needed for the conventional 
piezoelectric loudspeaker, and a big cost cut is obtained by reduction 
of components mark, and reduction of the attachment man day to the 
diaphragm of another member. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the front view showing the appearance of the portable 
electronic device in the 1st example concerning this invention. 



[Drawing 2] It is the sectional view showing the condition of an A-A 
line cross section which the liquid crystal display used for the 
portable electronic device shown in drawing 1 is shown, and (a) is shown 
in a front view and shows (b) in (a). 

[Drawing 3] It is the explanatory view showing the condition of having 
wired the liquid crystal display shown in drawing 2 . 

[Drawing 4] It is the sectional view showing the condition of a B~B line 
cross section which the 1st example and the 2nd example corresponding to 
the same portable electronic device are shown, and (a) is shown in a 
front view and shows (b) in (a). 

[Drawing 5] The 2nd example is the perspective view showing the 
appearance of the portable electronic device in the 3rd example from 
which a gestalt differs. 

[Drawing 6] It is the sectional view showing the condition of a OC line 
cross section which the liquid crystal display used for the portable 
electronic device shown in drawing 4 is shown, and (a) is shown in a 
front view and shows (b) in (a). 

[Drawing 7] It is the sectional view showing the condition of D-D line 
cross section which the 3rd example and the 4th example corresponding to 
the same portable electronic device are shown, and (a) is shown in a 
front view and shows (b) in (a). 

[Drawing 8] It is the sectional view showing the condition of an E-E 
line cross section which the 3rd example and the 5th example 
corresponding to the same portable electronic device are shown, and (a) 
is shown in a front view and shows (b) in (a). 

[Drawing 9] It is the sectional view showing the condition of a F-F line 
cross section which the 3rd example and the 6th example corresponding to 
the same portable electronic device are shown, and (a) is shown in a 
front view and shows (b) in (a). 

[Drawing 10] It is the sectional view showing the condition of a G~G 
line cross section which the 3rd example and the 7th example 
corresponding to the same portable electronic device are shown, and (a) 
is shown in a front view and shows (b) in (a). 

[Drawing 11] It is the front view showing the appearance of the portable 
electronic device using the liquid crystal display in the conventional 
example. 

[Description of Notations] 

1. 201 Portable electronic device 

2.202 Housing 

3, 103, 203, 303, 403, 503, 603 Liquid crystal display 

4, 104, 204, 304, 404, 504, 604 Liquid crystal panel 



4a, 104a, 204a, 304a, 404a, 504a, 604a Liquid crystal panel top 
substrate 

4b, 104b, 204b, 304b, 404b, 504b, 604b Bottom substrate of a liquid 
crystal panel 

4c, 104c, 204c, 304c, 404c, 504c, 604c Seal member 

4d, 104d, 204d, 304d, 404d, 504d, 604d Liquid crystal 

5 Sound-collecting Hole 

7 Reflecting Plate 

208, 308, 408, 508, 608 Touch panel 

208a, 308a, 408a, 508a, 608a Touch panel top substrate 

208b, 308b, 408b, 508b, 608b Bottom substrate of a touch panel 

208c, 308c, 408c, 508c, 608c Junction spacer 

9, 109, 209, 309, 409, 509, 609 Piezoelectric device 
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